Post-operative ileus (PI) is an inevitable adverse consequence of abdominal surgical procedures. We performed a randomized study of the effects of the herbal medicine dai-kenchu-to (DKT) on 24 patients with PI. Patients received either 15 g of oral DKT or placebo daily for 14 days. The effects on upper gastrointestinal motility, frequency of secondary operation and recurrence of PI were investigated. The frequency of surgical operation was significantly lower in patients receiving DKT compared with placebo. Oral administration of DKT was clinically effective for PI in reducing both the need for further surgery and the recurrence of PI.
Introduction
Post-operative ileus (PI; paralysis of the intestinal tract) is an inevitable adverse consequence of abdominal surgical procedures. Prolonged PI can lead to patient discomfort, decreased mobility and delayed enteral feeding, resulting in prolonged periods of hospitalization and increased healthcare costs. Following total colectomy, the cumulative risk of adhesive small-bowel obstruction is 11% within the first year, increasing to 30% at 10 years. 1 Of patients undergoing further surgery, one in five suffers from inadvertent enterotomy, resulting in considerable postoperative morbidity and mortality. Approximately 3% of all surgical admissions are associated with intra-abdominal adhesions. 1 Pharmacological treatment is necessary to resolve PI. There is no reported benefit of delayed post-operative recovery of gastrointestinal motility. 2 The herbal medicine dai-kenchu-to (DKT; Tsumura Co. Ltd, Tokyo, Japan), comprising zanthoxylum fruit, ginseng root and dried ginger rhizome, has been shown to be effective for uncomplicated post-operative adhesive intestinal ileus. 3 In this study, we investigate the effect of DKT on PI and its ability to improve post-operative outcome.
Patients and methods
The study protocol was approved by the 
STATISTICAL ANALYSIS
The data were evaluated using a χ 2 analysis. A P-value of < 0.05 was considered to be significant.
Results
The clinical profiles of the patients included in the study are shown in Table 1 . The need for further surgery was lower in patients receiving DKT (n = 5) than in those receiving placebo (n = 10) ( Fig. 1 ). While the rate of recurrence of PI was not statistically different between the DKT and placebo groups, those treated with DKT (n = 1) did show a lower tendency in recurrent ileus than those receiving placebo (n = 4) ( Fig. 2 ).
Discussion
Our study shows that DKT administered orally was clinically effective in the treatment of PI, reducing both the need for further surgery and the recurrence of PI. These findings are in agreement with earlier observations in animal models. 4, 5 The mechanism of DKT on upper gastrointestinal motility was recently reported.
Intraduodenal and intrajejunal DKT was found to induce phasic contractions in the duodenum and proximal jejunum, respectively, which migrate distally. Intraduodenal and intrajejunal DKT stimulates upper gastrointestinal motility at and distal to the administration sites through cholinergic receptors. 4 Pre-treatment of isolated jejunum with DKT significantly inhibited the formation of intestinal obstruction. Motor disturbance and inflammation are thought to be involved in the aetiology of intestinal adhesion. A single treatment of DKT (1.0 mg/ml) reduces intestinal transit time both in PI and chemically induced ileus. DKT also prevents post-operative intestinal adhesion by gastroprokinetic and antiinflammatory effects, in addition to demonstrating a positive effect on PI overall. 5 Dai-kenchu-to comprises zanthoxylum fruit, ginseng root and dried ginger rhizome. The mechanism of action of DKT and each of its components has been investigated, as have their effects on upper gastrointestinal motility. 6 contractions mainly in the duodenum and jejunum, whereas dried ginger rhizome induced similar contractions in the antrum. 6 Intragastric DKT stimulates upper gastrointestinal motility through cholinergic and 5-hydroxytryptamine receptors. 6 Nakano et al. 7 reported that DKT caused motilin and vasoactive intestinal polypeptide to be released in healthy volunteers. Vasoactive intestinal peptide is a widely distributed neuropeptide throughout the body, and exerts very important pleiotropic functions in several systems. 8 Vasoactive intestinal polypeptide leads to contraction of ileal musculature. 9 Therefore, DKT is mechanically effective for intestinal obstruction. Post-surgical intra-abdominal adhesions pose a significant medical problem in the western world, and in the past decade, understanding of their pathophysiology has increased. Adhesive small-bowel obstruction, inadvertent enterotomy at re-operation, prolonged operative time dividing adhesions, increased clinical workload and high financial costs are all important adhesion-related problems. An extensive MEDLINE search for aetiological factors of PI revealed that adhesion occurs in more than 90% of patients following major abdominal surgery and in 55 -100% of women undergoing pelvic surgery. 10 It occurs most commonly after intraperitoneal operations, but may also occur after retroperitoneal and extra-abdominal surgery. The duration of the episode is related to the type of surgery and the time of onset after operation. 11, 12 Prokinetic agents have been used in the treatment of PI. 13 So far, none has been shown to be effective in the elimination or reduction of PI, with the exception of cisapride. 14 -16 Cisapride is usually administered intravenously, but was given orally in one trial. 14 It is known to have adverse effects on the heart, however, and is contraindicated in high-risk patients. 16, 17 In contrast, DKT is not associated with adverse effects on the heart and any other organ.
The potential influence of endogenous opioids, in addition to exogenous opioids, on 
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Placebo the pathogenesis of ileus has recently come to light, and has generated interest in the possibility of new treatment strategies. In recent years, several treatment modalities have become accepted management options for PI, chief among these being nasogastric suction and prokinetic agents. Data demonstrating that these agents reduce the duration of PI are limited, however. Of current treatment modalities, epidural local anaesthetics appear to be the most effective means of reducing PI. 18 Other potentially effective treatments include early enteral feeding and less invasive surgical procedures. Together these techniques have reduced the length of stay after colonic surgery to 2 or 3 days. 19 Treatment for PI is not yet established. Several techniques may reduce the duration of ileus without eliminating the problems, but no randomized study of oral agents is available. Our randomized study shows that oral administration of DKT is not associated with adverse effects, and is a cost-effective, non-invasive agent for the treatment of PI. Further trials are needed to investigate the ability of DKT in different types of operation to reduce post-operative morbidity, increase safety and save money.
